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Drought, derived from an Anglo Saxon word meaning dry land, 
is a comparative not an exact term. For the people of Ethiopia, 
Egypt and the Sahel it means too little rainfall to sustain their 
crops and livestock. Our present state of knowledge is insufficient 
to forecast with any precision over the long-term future rainfall 
patterns and intensities. Climate in any region and at any time 
results from complex interactions among many factors including 
radiation balance - the proportions of solar radiation that are 
absorbed and reflected, which in turn influence atmospheric and 
oceanic circulation, wind patterns and ocean currents. Aside 
from natural phenomena, human actions probably influence climate 
change and certainly exacerbate the consequences of drought. 
Satellite observations in the Sahel show that soil denuded of 
its vegetation reflects from one-third to one-half of the solar 
radiation it receives. Significantly more radiation is absorbed 
(i.e. less is reflected) by vegetated land and by water. In 
addition, growing plants, by evapo-transpiration, give off water 
into the atmosphere. Plants thus recycle rainwater to provide 
water vapour for cloud formation. Deep rooted plants, such as 
trees, pump water and soil nutrients from subterranean layers, 
the moisture which evaporates from the leaves providing the 
pumping force with which the roots draw up the water from the 
soit. 
Though we cannot predict exactly when drought will occur in the 
future,historical experience clearly indicates where it will 
occur. Over the last century drought of varying severity 
appeared in the Great Plains of the USA and with similar 
frequency in the Canadian Prairie Provinces, in the 1850s, 
1870s, 1890, 1910s, 1930s (the most severe), 1950s, 1970s 
and again in 1984: approximately but not exactly every 
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twenty years. A similar 16 to 20 year cycle of drought since 
the beginning of the Century is recorded in the semi-arid 
countries of Africa. 
All plants and animais need water. When deprived, growth 
rates are restricted, susceptibility to infection and infestation 
increases and, if water deprivation continues, early death is 
inevitable. The damage inflicted by grasshoppers during low 
rainfall years is well known to Western Canadian farmers. 
Drought stricken crops in Africa suffer severe depredation 
by pernicious parasitic weeds. In 1974 farmers' fields in 
northern Senegal were invaded by thousands of rats which 
devastated the already debilitated cereal crops. Cattle 
suffering water stress attract large infestations of 
disease bearing ticks and insects: the incidence of 
brucellosis, rinderpest, foot and mouth disease and fatal 
botulism from cannibalizing dead animais reach epidemic 
proportions. In 1933 Botswana lost 75% of its cattle 
population from drought accompanied by foot and mouth 
disease. 
Adaptability to low water stress varies significantly 
among species and among ideotypes within species. The more 
drought tolerant species have evolved to be biochemically 
and physiologically different from those that quickly succumb 
to moisture stress. Some types seem to anticipate drought by 
accelerating their essential biochemical processes before 
moisture stress becomes severe. Others maintain their 
internat water content by deep or extensive root systems; 
by controlling the size of the stoma (the minute leaf 
apertures through which essential gases enter and water 
evaporates). Some enter a state of senescence with a low 
internat water content until the ambient moisture rires 
to permit renewed growth. 
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Animais indigenous to arid and semi-arid regions are 
physiologically better adapted to drought stress than are 
exotics. A fertilized ovum will lie dormant in the uterus 
of a female kangaroo until the Australian rains arrive to 
stimulate pastures. The Awassi sheep familiar to the drylands 
of the Middle East and North Africa carries its supply of food 
as fat in its huge tail. During the dry season the fat is 
metabolized to produce energy and water. Awassi sheep never 
give birth to twins or triplets thus controlling their rate 
of population growth. 
Africa's Sudano-Sahelian region - the band of countries 
that stretch from Senegal and Mauritania on the Atlantic to 
Somalia on the Indian Ocean are suffering a recurrence of the 
drought which began in the late 1960s and caused the deaths 
of close to 200,000 people in the Sahel and close to a quarter 
of a million people in Ethiopia and Somalia. When the drought 
stricken areas of Eastern and Southern Africa and those 
affected by a reduced flow along the Nile are included, 
many African lives are in a state of very high risk. In 
northern Ethiopia human and livestock populations have more 
than doubled over the last 25 years. Across the Sudano- 
Sahelian region arable land per capita has fallen from 
0.47 to 0.39 hectares in the last seven years. In Egypt 
arable land is now barely 0.07 hectares per capita. 
The need for greater investment in research and 
development to improve food production and distribution 
is of paramount urgency. At present the investment in 
agricultural development by the donor community is 
equivalent to less than $2.00 per capita per year for 
every man, woman and child in the developing countries. 
The world investment in armaments is equivalent to over 
$300 per capita per year from the same population. 
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A greater commitment to agricultural development by all 
the governments of the drought prone countries is essential. 
They must be persuaded that scientists and farmers are more 
important than soldiers: that ploughshares take precedence 
over rocket launchers. The came governments need seriously 
to encourage acceptable methods of family planning. The 
present population increase is between 2.5 and 4.0% per year 
and the 230 million people today will increase to over 
400 million in the semi-arid countries of Africa by 2000 AD. 
As mentioned earlier, though we cannot predict when 
the next drought will occur, we well know where it 
will mort likely occur. If the inhabitants of these lands 
are to be protected from repeated and unnecessary suffering, 
the international scientific community must help guide their 
governments and the international development agencies in 
developing a rational and practically sound long-term program. 
